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B & B PERFORATORS

RADIATION SAFETY TRAINING MANUAL

OPENING STATEMENT:

it is the objective of this training program to train and qualify
well logging personnel in tue proprr use and handling of radio-
active materials, to reduce haszard to other personnel at job
sites, as vell a8 to take a leadership role in promoting good
health physicses practices in order to keep exposure to radioactive
materials as lowv as is reascoably achlievahle,

This =2anunl gives basic fundamentals of radiation safety and will
be on file for our use In acquainting new employees with the
radistion hazard and for review. The tralning for qualification
a8 & radiation handler will be & course taught by a State or
Federally approved instructor., We will efther have the fastructor
teach his course for our employeas onily, or will send our employee(s)
to a school given by the Instructor, This training will consist of
ne less thae 16 hours of classroom {nstrucilon. The individual
must pass the fnstructor's test with a minioum grade of 70, A
certificate will be issued to each individual who successfully
completes the training. In lieu of this training, an (ndividual
may preasent proof (certificate and/or test) that he has received
equivalent radiation safety tralning Io & course approved by the
State or Fedeoral Agency for control of radiation.

In addition to the Radiation Safety Course described above, sach
fndividuasl will read and recelve Instruction in the rules and
reguiastions appropriate to ocur radioactive material ilcense, and
our Dperating & Feergency Procedures Manual., The individual will
recelve on<the-job training under the personasl supervision of a
logglng supervisor, in the use of sources of radiation snd/or
trace: matarialn, related handliing tnols, and radlation survey
instruments which will be used (o his work assignment. This
trainiog under supervision will be at least 8 hours sctus!l hand-
Iing *lwe and %0 days on-the-jJob, 1f this tralning was recelived
under another company's employ, we will obtain & signed resume of
experioence from the individual,

After the Individual han succesnfully completed and demonstrated
his understanding and competence In the areas above described,
the Nediation Safety Offlcer, under the authority of the liceonse,
will denignate the individual ae & radiation heandler, Recocds to
support sach dndividual's qualifications as & vadiation handler
will be maintalined in the radiation tralning files,

The Madlation Safety Offflceor will reviaw the Informatior In this
training sanusl and the Opervating and Fmergency Procedures manual
with wach nev enployee (inciuding anciliary employess), and will
raviow the information annually therafter with the enployess to make
them avware of the radiation hasard assccinted with sur operations.,




WHENEVER THIS MANUAL REFERENCES THE STATE OR FEDERAL
REGULATORY AGENCY, IT IS TO BE UNDERSTOOD THAT FOR
OPERATIONS IN THIS STATE THE AGENCY REFLRENCED 15:

xuspsc xou & ENFORCEMENT
E e
msron, 7601
TELEPHONE: (817) 860-8100

NUCLEAR Rig TORY COFH SSION

WHENEVER REFERENCE IS MADE TO THE RADIATION SAFETY OFFICER,
IT IS ONE AND THE SAME AS THE RADIATION PROTECTION OFFICER.






FUNDAMENTAL CONCEPTS OF RADIOACTIVITY

A. Radiocactivity: An clement is said to be radiocactive if {t can
spontaneously decay or be transformed into another element. This

transformation is always accompanied by emission of nuclear
radiation. The same element can occur as either radioactive or
stable. These variations of the same clement are called isotopes,
Isotopes are defined as atoms of the same element having the same
atomic numbers (Z oumbers) but different mass nusbers (A numbers),
That is, the same number of protons, but a different number of
neutrons. Therefore Pb-206, Pb-207, and Pb~208 are all isotopes of
the same chemical properties whether they are radloactive or stable.

%ruenuty Particles: The spontaneous radiation emitted by the
radioactive elements are generall : Alpha, Beta and Gamma. Other
radiation such as X-ray and Neutron must be induced and will be
considered briefly.

1. Alpha Particles have a mass equal to that of the helium
nucleus and are shot out with a velocity about one-tenth
that of light, and have a positive charge of 2. They possess
great fonizing power but relatively little penetrating
power === only a fev centimeters in air at atmospheric
pressure. Alpha particles can be shicvlded by paper.
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Beta Particles consist of negatlvely charged particles moving
with varying speeds. The penetrating power of the beta
particle depends upon the speed of the particle. Those

which move mont raplidly possess the greatest penetrating
power. CGenerally, 2 em of aluminum stops all beta particles.

Jo GCamma Rays are electromagnet lc radlations originating f{rom
4 tadlcactive isotopilc elemental transition., They have no
charge but possess great penctrating power., They present
soecial health problems because of thelr deep penetration
and high energy disposiclon, Dense mate fals are required
to effectively shield gamma radiaton,

4. Neutrons are elementary nuclear particles with a mass approx-
foately the same as that of a hydrogen atom and electrically
neutral; At mass in 1 . 00R982 atomic mans units. Neutrons are
eanily shielded with paraffin or hydrogen containing materials.

5. Xerays are similar to qamma rays (n that both .re electro~
magnet ic radiation, however, they differ in thelr origin, When
the muclous of a radionctive stom emits an alpha or beta particle,
the daughter nucleus frequently (s left In & high energy or
encited state and the excess energy Is emitted as gasma radiation
to being the oucleus to a more stable condition. Thus, gamma
radiation originates In the nuclous of an atom, Xerays, are
produced whan any stream of [ast-moving (high energy) electrons
18 slowed down upon striking a sultable target.
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{fation: .

Radiation Measurement Devices - !l'sed to measure radiation
intensity. These Survey Meter: indicate millirems per
hour (mr/hr), and can be made to produce sound and 1light
as well as deflect a needle on a scale.

lonization Counter - An fonization chamber in which

& delimited beam of radiation passes between the
electrodes without striking them or other internal
parts of *he equipment. The electric field is main-
tained perpendicular to the electrodes in the collect-
ing region; as a result, the ionized volume can be
accurately determined from the dimensions of the
collecting electrode and the limiting diaphragm. Not
suitable for measuring low (ntensity radiation,

Gelger Mueller Detectors (Ceiger Counters) - Lightweight,
portable battery operated rate meters sensitive to gamma
and medium energy beta radiation, and used for low in-
tensity measurements. Contains a gas smplification tube
and e'ectronic amplified circuits. Celger tubes use

high voltages and low pressures to gain gas amplifications
within the ionization chwber, and each particle or pro-
ton entering che chanber produces an avalanche of lons.

Scintillation Detectors - Uses crvstalline solids or
organic liquids which absordh energy from radiation and
emit a pulse of light., When light talls on the photo-
multiplier tube, electrons are released. Each electron
will in turn release several other electrons. This pro-
cess is continued through several stages with the electrons
finally collected ut the end of the photomultip!ier tube.
This can be seen as & voltage pulse and the (nstrument
counts the pulse rate. These detectors have a high
sensitivity « W can measure extremely low level radiation,
and have a higher efficiency than gas flow detectors,



Dosimetry Devices - Used to measure total dose .

Pocket Dosimeters - The direct reading Pocket
Dosimeter reads instantaoecusly the total accum-
ulated dosage. The dosimeter (s designed for

the detection and measurement of X- and gamma
radiation only. Pocket dosineters should be
worn by the person handling radioactive materials
if the radiation dose exceeds 20 mr/hr at one
meter.

Film Badge - A small, light-weight metal or plastic
badge which holds a slide-in film packet and is
worn by persoonel. The use of ultrasensitive films
and exclusive evaluation tecnniques make it porsible
to provide accurace evaluation of even low doses.
X«, gawna, and beta radiation can be detected by
this mcans. The developed film provides a permanent
legal record of exposure,

Thermo luminescent Dosimeters (TLD) - A batge worn

by personnel which contains a solid state device
used for detection of gamma, beta, and slow neutrons.
TLD badges have advantages over film badges since
they are relatively insensitive to envirommental
effects such as hert, light and moisture. In
addition, the usable range of exposure for TLD's
extends into the kiloroentgen region,
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Radiation Doses to be Considered

1. Acute Eff :cts of Whole-Body Penetrating lonizing Radiation
on Human Beings:

Dose in Less Than One Week (Rewrs) Effects

0 - 150 No acute effects other than
blood changes. May be a
gserious long-time hazard,

15¢ - 250 Nausea and vomiting within
24 hours. Minimal incapacita-
tion after ¢ days.

250 -~ 350 Nausea and vomiting in under
4 hours. Some mwortality will
occur in 2 to 4 weeks. Symptom
free period 48 hours to 2 weeks.

350 - 600 Nausea and vomiting likely
before 2 hours. Mortality

probably in 2 to 4 weeks.
Incapacitation prolonged.

CGreater than 600 Nausea and vomiting almost
immediately. Death in 1 to 2
weeks.,

2. Tolerance Dosages
a. 100 Millirems/week for whole body or

b. Area of Body Rems/Calendar Quarter

Whele body; head and
trunk; active blood
forming organs; lenses

of eyes; or gonads 1.25
Rands and forearms;

feet and ankles 18.75
Skin of whole body 753
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Safety Precautions: The most important safety considerations

for protection from radiation are time, distance and shielding.

1. Safety Through Time - Exposure to an individual may be
reduced by controlling the amount of time spent handling radio-
active materials. If exposure attains an unsafe limic,
personnel should be rotated. "Stay time" i{s the pericd during
which personnel are allowed to remain in a radiation and/or
contaminated area before accumulating their permissable dose.

i~

Safety Through Distance ~ Distance can be an effective safety
measure (reference Inverse Squave Law). Safe distances should
be known for the amounts of radioactive material being handled.

Examples of exposure rates at various distances from a 100 mCi

source:
mr mr ar
Radioactive Material 3 feet 6 feet 9 feet
Iridiam 192 61 15.25 6.8
lodine 131 25 6.25 2.8

3. Safety Through Shielding - Certain materials are effactive
shields against radiation. Lead is the most common shield
material. The half-value layer is the thickness of shielding
material necessary to reduce the radiation intensity to one-
half its original intensity.

Following are half-value layers for some common shielding

materials:

Radioactive Material Lead Steel Concrete
Cobalt 60 0.49" 0.87" 5.0
Cesium 137 0.25" 0.68" > M o
rridium 192 0.19" 0.5" 1.9"
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F. Tracer Packaging - All packages received from ihc supplier

containing radiocactive materials shall be monitored on receipt
and prior to transporting to job site. The dosage limits
shall comply to the D.0.T., regulations (49 CFR), which stip-
ulate a maximm of 2J0 amr/hr at surface of a shipping con-
tainer and a maximum of 10 mr/hr at a distance of one meter
from the surface of the container. Packages received from

the supplier generally bear a diamond shaped Yellow III label.

Field Equipment Check List: The specific application may

require additional radiation detection equipment, but gener-
ally, the field equipment will consist of the following items:

TLD badges

Low level survey meter¥®

Fire extinguisher

First aid kit

Absorbent napkins

Sponges

Large and small polyethylene storage bags
Masking and plastic electrical tape
Plastic wash bottles

Plastic or rubber gloves (disposable)
Labels for the return of radicactive waste
Concentrated wash solution

Goggles

* Survey meters shall be currently calibrated and operable.
Survey meters must be calibrated at 6 months intervals.
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L.

Monitoring Technigues lor Personnel:

1. Check hands (finger tips), shoes (soles and heels), face
(nostrils) first.

2. Remove any contaminated clothing to a covered bin and
continue monitoring.

3. Check hands ALWAYS before eating, drinking, or smoking.
Cleanse carefully of contamination (scrub with soap and
water), and check again.

Transportati orage Disposition:
1. Transportation of Radioactive Material:

a. Radiocactive materials being transported must meet the
same requirements as packaging of materials.

b, When transporting radiocactive materials in a passenger
automohile, the materials should be carried in the
trunk compartment at the furtherest point possible
awvay from the driver or passengers.

¢. When transporting radicactive materials in a truck,
the matericls should be carried in a D.O.T. 7-A
container, at the furtherest point possible away
from the driver or passengers.

d. Auy vehicle transporting radiocactive materials should
be posted with suitable sigons.

e. Radioactive materials should be packed in such a
manner so that there is no danger of spilling or loss.

f. In the event of an uccident while transporting
radiocactive macerials, efforts should be made to
minimize the exposure of any persons., This could
include any action such as roping off the area and
notifying investigation officers. The Radiation
Safety Officer should be notified {mmediately In
order that the State or Federa! Agency may be contacted
if necessary.

2. Storage of Radioactive Materials:

a. Radicactive materials shall be stored in a suitable
shielded container and will be covered at all times
with suitable 11ds to provent unnecessary exposure.
Only authorized personnel shall have access to the
storage facility. Suitable markings will be placed
at the location,
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3.

5.

b.

An additional storage unit of suitable construction will

be provided for the temporary storage of empty containers
(e.g. lead pigs) or contaminated objects such as tools,
rags, clothing, ete. This storage unit shall remain locked
at all times. Radiation warning signs will be posted.

(Not applicable to pipe inspection companies.)

Records and Reports: The following records and reports will
be made:

Records showing the radiation exposures of all personnel
for whom monitoring is required. Film or TLD badge records
must be maintained indefinitely.

Each Licensee shall report by telephone and telegraph to
the Federal or State Agency, the theft or loss of any source
of radlation immediately upon knowledge of it.

Each Licensee shall notify the Federal or State Agency upon
an incident causing an individual to receive radiation in
excess of the permissible limic,

Waste Disposal:

a.

C.

Disposal by release into sanitary sewage systems -- No
Licensee shall discharge radivactive material into a
sanitary sewage ¢ /stem, unless, it is readily soluble in
water and does not exceed the MPC as specified in 10 C.F.R.
or applicable State regulations.

Disposal by burial -- No Licensee shall dispose of radio-
active material by burial without a permit obtained from
the Pederal or State authorities.

Disposal by incineration -- No Licensee shall dispose of
radioactive material by means of incineration.

All radiocactive waste marerials will be turned over to a
supplier who is licensed to receive radioactive waste, or

they will be transported to a State or Pederally approved
waste disposal site.

Sealed sources of radloactive materials will be returned to
the manufacturer for disposal,

Markings:

Radiation warning signs prescribed by this section shall be
the standard radiation colors (magenta or purple on yellow
background), with the couventional three-bladed symbol and
the words "CAUTION -~ RADIOACTIVE MATERIALS" or "CAUTION -
RADIATION AREA", whichever is app'icable.
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b. Use of signs -- Radiation warning signs shall be used

in the following instances:

(1) Radiation areas. (Specifically, any area where
the survey meter reading exceeds 2 mr/hr,)

i (2) Rooms or areas where radioactive materials are
stored in quantities exceeding those specified
in 10 CFR or applicable State regulations,

. (3) Containers in which radicactive material is stored.

(4) Vehicles transporting radioactive material labeled
Yellow 111,

¢. Radioactive Material Labels - Each package of radioactive
material (or device) which {s transported must be labeled
on two oppusite sides with distinctive warning labels.

There are three labels bearing the standard three-bladed

radiation symbol which alert persons handling packages that

the package may require special handling. (Ref: 49 CFR,

Parts 172.436 through 172.440.) Labels are 4" x 4".

(1) If the background color of the label is all white,
with one vertical bar (red) on the lower half, the
radiation is minimal and nothing special is required
for that package.

(2) 1f the background of the upper half of the label is
yellow, with two vertical bars (red) in the lower
half, a radiation level requiring consideration may
exist at the outside of the package and the transport
index must be reflected. (Survey reading below 1 mr/hr
at three feet.)

(3) If the background of the upper half of the label is
yellow, with three vertical bars (red) in the lower
half, the transport index must ove reflected and the
vehicle transporting the radioactive material must
be placarded, as specified in 49 CFR Part 172.556.
(Survey meter reading 1 mr/hr or more, not to exceed
10 me/br, at 3 feet from package or device.)

RADICAUTIVE-WHITE 1 RADIOACTIVE-YELLOW 11 RADIOACTIVE-YELLOW 111

16



RADIOACTIVE PLACARD

Bottom half: whit
with black lette

Vehicle transporting radioactive material labeled Yellow [1] requi
placard on each end and each side.
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B & B PERFORATORS

SECTION 2 - OPERATING & EMERGENCY PROCEDURES MANUAL

OPENINC STATEMENT:

This manual outlines procedures pertaining to the use and handiing of
radicactive sources. It is the intent of B & B Perforators to

comply in every way possible with State and Federal regulations for
control of radiation. Although our operations are such that the
levels of radiation provide a low risk of exposure, we will follow
procedures aud practices that will maintain drses to individuals as
low as ls reasonably achievable.

Management and the Radiation Protection Officer will regularly
review the status of B & B Perforator's safety procedures and
policies and search out any discrepancies which might exist. Our
health physics program will be reviewed on a regular basis and
upgraded as {t pertains to exposure, and new progrems implemented
1f determined that {mprovement can be made.

It i{s the fntent of B & B Perforators to minimize safety and
noncompliance problems, to minimize hazards to employees, and to
insure that all company personnel are committed to a safe and
proficient safety program. We will make every effort to Inform and
traln our employees in the proper use and handling of radicactive
snaterials., We will follow to the best of our abllity procedures to
assure that no radiastion exposure will cause harm to our personnel,
our customer's personne!, or the general public.

The folloving pages outline our operating procedures and emergency
precedures, and are supplemental to our license application,.



A.

1. IBILITY

The Radiation Safety Officer (R.5.0.) is responsible for the
over-all radiation procedures and training fungtion. These dutles
consist of:

1.
2.
3.

‘.
5.

7.

10.
11,

12.

Making sure all factlities are inspected monthly t

determine the contamination levels, if any.

Maintaining proper files for the protection of the

enployees and the review of regulatory agents.

Providing an effective and ongoing training pcogram for

all employees who handle radioactive materials.

To insure that all waste procedures are implemented.

To insure that all transportation of radioartive material

is done in compliance with D.0.T. regulaticns (49 CFR).

To insure that job site surveys and vehicle surveys

are completed within specified time.

Providing monthly checks on all radiation handlers to

irsure proper compliance with all State and Federal
regulations.

Maintaining a personne]l monitoring device.

Maintaining records to insure that no excessive exposures
are received by employees (not to exceed 1.25 Rems per
calendar quarter or no more than 5.0 Rems per calendar year.)
To insure that survey meters are ca!ibrated every six months.
To insure that leak/wipe tests of sealed sources are performed
every six months. (If licensed for radiocactive source.)

The Radiation Safety Officer is committed to make every
effort to comply with State and Federal regulations for
control of radlation and to report anv delficlency or area

of non-compliance to the radiation safely committee.

Management Records - Master Radiation Files will be maintained
at the facility by the R.5.0. Some of the records contained in
these files are:

l.

3.

Radiation Licerse Information

(a) License and Amendments

(b) Procedures Manual

(¢c) State/Federal Rules and Regulations

Personne. Exposure Records
(a) Reports from dosimetry service
(b) Employee termination exposure report letters

Survey kecords

(a) Survey meter calibration certificates
(b) Monthly facility surveys

(¢) Monthly bunker surveys

(d) Monthly vehicle surveys

(e) Job site surveys



'z

4. Source Infeormation (If licensed for radiocactive source.)
(a) Source inventory
(b) Source utilization log
(<) Receipts of purchase and disposal
§d) Locklvlgc test reports
e¢) Physical inspection of source assembly, container, & tools.
5. Tracer Material Use (If licensed for 1-131 and Ir-192)
(a) RA material receiving log
(b) Packing slip and receipt of delivery
(¢) RA material use log
(d) RA waste disposal log
(e) Receipt for shipment for disposal of RA material

Bulletin Board

1. Post - "Notice to Employees"

2. Post = Current personnel exposure report

J. Post - Notice of where license¢, procedures manual, and
regulations can be found

Training of Personnel

1. No company employee will be allowed to use or supervise
the use of radicactive materiuls until he has first:

{a) Successfully completed a State or Federally approved
radiation safety training course.

(b) Read and received instruction in the applicable
State or Federal rules and regulations.

(e) Read and received fnstruction in the company's
operating and emergency procedures and demonstrated
an understanding thereof .

(d) Demonstrated competence to use radioactive materials,
related handling tools and radilation survey instruments
which will be employed in his assignment.

2. Employees may assist in operations using radioactive materials
under the direct supervision of someone qualified under section
D=1, 1f said assistant has:

(a) Read or received instruction in the company's operating
and emergency procedures and demonstrated an understand-
ing thereof.

(b) Demonstrated competenc?® to use the radioactive materials,
related handling tools and radiation survey instruments
which will be employed in his assignment.

3. Records of qualifications, certificates of training, etc.,
indicating that the above requirements have been met will be
maintained in the radiation files for inspection.



4. Upon hiring, all personnel whose duties may require them
to work in/around or visi. a restricted area will be informed
of the radiation hazards and appropriate precautions as
prescribed in 10 CFR 19.12 “Instructions to Workers". A
reviev of the hazarcas and appropriate precautions will be
. made annually thereafter, either fidividually or in group
safety meetings.
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F D_MONIT EVICES

TLD Badges: (Thermoluminescent Dosimeter)

1.

A TLD budge will be assigned by name and number to each employee
working with radioactive materiais. Under NO circumstances will
an employee be permitted to use a TLD badge other than his own,

The Radiation Safety Officer will be responsible for the distrie-
bution of the TLD badges and the procedures governing thelir use,
Care should be taken to prevent exposure of TLD badges to environe
mental conditions which involve excessive heat or moisture as such
exposure will impair the ability of the badges to weasure radiation
dosage.

TLD badges will be worn attached to clothing in the trunk area of
the body during all operations which fnvolve possible exposure to
radiation,

TLD badges will be returned to the Radiation Safety Officer, or
his designated representative, at the end of the control period
for the badge,

TLD badge reports will be kept up-to-date by the Radiation Safety
Officer. These reports will become a part of each employee's
personnel record by means of an individual exposure report which
will be maintained on a quarterly basis by the R,5,0, Each person
to whom a TLD badge is assigned will be informed of his total
radiation exposure upon request or within thirty (30) days after
termination,

Survey Meters:

l.

A radiation survey meter shall be carried on each vehicle used
for transportation of radiorctive materials, Survey meters used
shall be sensitive to gamma radiation,

One or more operable radiation survev meters will bo kept at the
base facility as a spare and for emergency use,

A job site survey must be made before and after each operation
using radioactive materials. (Ref: Figure #6) A record of each
survey will be kept in the company's survey file,

A calibration check shall be performed on each radiation survey
meter at six months intervals and alter repair. The calibration
check shall cons st of testing the survey meter at two points
other than zero, on each rcale using a radiation source of known
output, The calibration will be performed by a State or Federally
approved survey meter calibration service company. A written
record of this calibration will be kept by the R.8.0. in the
company 's survey file,



5.

A survey must be made and recorded for each operation using
sealed radiation sources. (Ref: Figure #)

€. leak/wipe Tests for Secaled Sourcen:

1.

5.

A leak/wipe test shall be performed on each sealed radiation
source at six months intervals. leak/wipe tests will bhe
performed by .he Radiation Safety Officer or other authorized
user.

Leak/wipe tests will be periormed through the use of kits
according to the accompanying instructions. The kits will
be supplied by one of the following:

Suntrac Services, Inc. (SIT-1), Webster, Texas
C.E, Smith & Associates, Pasadena, TX (Leak TEat Kit #2)
Nuclear Sources & Services, Inc., Houston, Texas (LT-1)
Culf Nuclear, Houston, Texas (LTK=1)
Eberline I[nstruments, Santi Fe, New Mexico

o1 Any otherState or Tclerallv approved company providing
this service.

After the wipe/test is performed, the kit will be checked with
# survey meter prior to any shipment by U.S. mail or private
carrier.

Leak/wipe test evaluatiouns will be done in accordance with
standard license requirements, and will provide data sensitive
to 0.005 microcurie of removable contamination,

Results of leak/wipe tests (evaluation reports) will be retained
for review by regulatory agents.



I STORAGE PACILITIES

A. Storing and Securing

1. When nol being used, the radiocactive source(s) will be placed
in & secure area that is properly marked with warning signs
around the perimeter. This storage area will be locked at all
times except when removing or returning sources. (Ref: Figure # 5)

2. Storage facilities are designed and positioned so that no person
in an uncontrolled area will receive mcre than 2 mr in any hour
or more than 100 mr in any seven (7) consecutive days.

3. Only licensed radiation handlers wil! be allowved to remove or
replace the source(s) and they must bhe wearing a TLD badge.

4. Monthly storage bLunker surveys will be made by the R.5.0. and
kept in the survey files. (Ref: Figure # 3)

B. Vehicle Storage

I. The radioactive source will be locked in a transport container
near the rear of the transport vehicle, This container will
remain locked at all times except when removing or replacing
sources.

2. The transport container must be an approved D.0.T. 7-A container
and should be placed at the furtherest point possible awvay from
the driver or passengers. Documentation of the container's
certification as D.0O.T. 7=A should be kept in rhe radiation flles.

C. Posting Restricted Areas, Vehicles and Labelling Containers

1. Posting restricted areas and storac arecas vhere the levels are
expected to achieve 2 mr per hour will be labelled with signs
stating “"Caution - Radiation Area" or'"Caution - Radioactive
Materiale.” These signs will bear the radiation symbol and bhe
magenta and safety vellow in color, The signs will be conspleuous
and obvious frow all directions. In the event that the levels
exceed 5 mr/hr, then a sign stating "Caution - High Radiation Area",
magenta and safety vellow in color will be conspleucusly posted.

2. ALl vehicles tramsporting or containing radiosctive materials
will bear a placard on four sides with the proper labelline of
the word “RADIOACTIVE" (11" x 11" square). It is clearly under~
stood that this placard will not be displayed (f the vehicle 1w
not carrying or storing radioactive raterials,

3. ALl centainers carrying, storing or used for transporting radio~
active materials will bear a tag with the fdentification of the
radioactive material, and the exposure level (me/hr) of the
material.



Iv.

SOURCE_HANDLING PROCEDURES

A.

1.
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Only cowpany employees wno are licensed radiation handlers and who
have been trained in handling scaled sources shall perform or directly
supervise operations utilizing a sealed radloactive source.

The source assembly will be transported to and from location in full
compliance with Department of Transportation regulations (49 CFR).
The source assembly will be carried in a transportation container
that meets USA DOT 7A specifications and which is fastened to an
integral part of the vehicle and located at the furtherest point
possible away from the driver or passengers. Shipping papers as
outlined in 49 C¥R Subpart C - Parts 172,200 thru 172.204, 4111 be
carried in the cab of the vehicle.

Prior to leaving the facility for the job site, the source will be
logged out on the Source Utilization Log (Ref: Figure #2) and a survey
made using a low level survey meter approximately 6 {fnches from the
source container. This log will be kept in the radiation files for
review by regulatory agents,

At no time will 4 source be haniled by bhand., All loading or un~
loading will be done with the aid of a source handling tool or
other approved handling tool.

All employees involved in operations using a source will wear a
personnel monitoving device (TLD badge). A certified calibrated low
level survey meter will be avallable during all operations using a
source.

At the well location, and prior to beginning operations utilizing the
source, operator will complete "Before" portion of the Job Site
Survey. (Ref: Figure #6)

A restricted ar2a of not less than 30 feet around the work area will
be established and marked with signs, barrier rope, or other desig-
nation. Direct survelllance will be maintained by the supervisor or
designated employee during all source handling procedures to protect
againet unauthorigzed and/or unnecessary entry into the restricted area.

Using the remote handling tool, the source assembly i{s removed from
the transport container. The source assembly is attached to the
logging tool and placed inside the well,

when logging procedures have been completed, the tool is returned to
the surface, the source shield is replarel, and the source ansembly

is removed and placed back into the transport container. A vehicle
survey is taken to check for contamination and proper transport index
(me/hr at 1 yard). "“AMter" portion of the Job Site Survey (s com-
pleted before leaving locatior to whow there Ls no ground contamination.

Upon return to facllity, source assembly will be surveyed and logged
in on the Source Utilization Log (See C above). Source assembly will
then be returned to the storage bunker using the source handling tool,
and storage bunker locked,



V. LOST SOURCE PROCEDURES  (Ref: Figure 3 )

A.

Prior to performing well logging operations using a sealed source, a
written agreement must be executed between licensee and the well
owner/operator, stating that within thirty (30) days after a well
logging source has been classified as irretrievable, (1) the wource
will be ifmmobilized and sealed in place with a cement plug, (2) a
whipstock or other deflection device will be set well above the
cement plug unless the sourcze {s not acccasible to any subsequent
drilling operations, and (3) a permincnt tdentification plaque will

be mounted at the surface of the well. (See Section C for specifics).

In the event a tool containing a renled source of radloactive material
is stuck in an oil or gas well, the !ollowing procedures should be
followed to {nsure maxisum safety:

1. Remain 1o contact with the well operator and offer advice and
recommendat ions regarding safe {ishing (retrieval) procedures
and make the well operator aware of the possibility that fishing
procedures might demage the sour ¢ capsule,

2. During the retrieval operutions, the logging supervisor will
monitor for radiation at the surface, using & gamma logging tool
nesr the pipe for flulde circulating from the hole, or using a
low level beta/gam i survey meter with a thin window beta probe,
or & scintiliation probe with high enough energy resolution to
arcommodate the pipe thickness.

3. Upon retrieval of the source, 1f no radloactive contamination s
detected, logger will remove the wource housing sssembly from the
logging tool and physically check it for any damage such as
abrasions brought about by metal (o metal contact or wny dis~
figurement brought about by pressure.

4. Should any radioactive contaminaticn be Jetected during retrieval
or If the source appears to be damaped, we will lemediately notify
the State or Federal regulatory ayoncy goveruing radiations.
(Bnergency telephone number on cover page of this manual.)

5. If there 18 no evidence of radioactive contamination or physical
damage, the source will be returned to a licensed storage factlity
for our company wvhere it will be leak/wipe tested and the wipe sent
for lmmediste analysis. The source will be kept la the storage
container out of service pending roccipt of the analysis results.

[f 1t becomes apparent that the source cannot be retrieved and will
have to be absndoned downhole, we will notify the State or Federal
regulatory ageacy having juriediction over radlation and any regulatory
sgency governing the drilling of otl and gas wells. Pollowing are
procedures to follow for sefe abandonment of a source downhole:

Lo Afcer notifying the reguistory agercies, the logging supervisor
should determine steps to be taken to abandon the source in such
& WAy A8 to protect persons and property now and in the future,
considering what the well operator wishes and can reasonably do,
and then present this proposal to the rogulatory agencies for
fin:] approval or further recommendotions.

_
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A source left below a producing zone presents litrle difficuley.
In most cases the normal cementiny of the production string of
casing or tubing will isolate the source. If the well {s to be
produced from open hole completion, cement should be spotted
around and/or a“ove it to prevent the movement of fluids past the
capaule and e¢ventual destruction of the capsule through abrasion.

In questionable cases the life cif the capsule and the solubility

of radiosctive material might intluerce the acceptarce of the
proposal. (The source capsules have an estimated life of 500 years
in undisturbed salt vater. The solubility of the radiocactive
materials ic in the order of one part per billion per woek.)

Production of gas, vater or oll past a source should be prohibited
unless the capsule is protected from abrasion. Casing or tubing
should be adequate. The spotting of cement, {f practical and
feanible, adds to the protection. Care should be taken in setting
casing past the location of the tool ro avold dislodging it. A
gamma-ray survey run after the casing is below the rone will give
assurance that the tool and source will not be encountered and
dsmaged at a lover level.

In the event a source 18 left in a producing zone, it should be
cevented in plice 1f possible. Fxtrese caution should be used to
avold re-entering the original hole and dameging the source con=
tainer. Normally, the source is ar or near the bottom of the tool.
If there were sufficient clearance to ,lace cement around the source,
the tool would, in most cases, be retrievable. However, the drilling
wud would probably harden in & short time to prevent appreciable

flow of flulds by the source. In additien, the separation between the
nev and old holes would reduce t'v rate of flow at the tool to a very
small figure. It is recommended thit the new and old holes be
separated by at leasc 19 feet to preclude any possibility of damage
to the source by pertorsting.

Upon abandonment of a tediosctive source in an ofl or gas well,
licensee shall provide & permanent plague for posting the well or
well bore. It shall be constructed of long~lasting material such

a8 stainless ateel, brase, bronze, or monel and contain the following
information engraved on ite face:

a. The word "CAUTION™ in large lctters.
b. The radiation symwbol (color rot required).
¢. The date of sbandonment .

d. The name of the well operator o1 well owmer.
e. The well name and well identification nusher(s) or other

designation.
f. The sealed source(s) by radionuclide and quantity of activity.

8- The source depth and the plu; hack depth (depehto the top of
the plug).



h. An appropriate warning, depending on the specific circumstances
of each abandonment, such as (1) "DO NOT DRILL BELOW PLUG BACK
DEPTH", (2) "DO NOT ENLARGE CASING", (3) "LO NOT RE-ENTER HOLE",
followed by =-- BEFORE CONTACTING (whichever is appropriate)
THE U.S. NUCLEAR REGULATORY COMMISSION //or// THE STATE BUREAU
. OF RADIATION CONTROL.

| 7. A written report must be filed with the Regional Office of the NRC

e or the Agtecment State Bureau of Radiation Control within 30 days
of abandonment, giving description of attempts to recover the source
and results of retrieval attempts; steps taken to isolate and pro-
tect the source; all pertinent well information; and information
contained on the permanent identification plaque. A copy of this
report should also te furnished to the State agency issuing permits
for or controlling the drilling of oil and gas wells.

VI. EMERGENCY PROCEDURES

A. Vehicle Wreck - In the event of an accident while transporting radio-
active materials, the following procedures should be followed:

I. Do rot leave the area unattended by qualified personnel.

2. Notify the investigating officer.

| 3. Notify the Radiation Sifety Officer.

4. Survey the area and close off any arca where the level exceeds 2 mr/hr.
’ 5. Decontaminate the contaminated area (if any).

6., The RSO will notify the proper regulatory agency.

) B. Fire and Other Emergencies
| 1. Notify all personnel in the area immediately.
| 7, Attempt to put out all fires if a radiation hazard is not
| immediately present,.
3. Notify the fire department.
| 4. Notify the Radiation Safety Officer,
| 5. The RS0 will set up restrictions governing the fire fighting
' and other emergency activities.
| 6. Following the emergency, monitor the area and ascertain the
emergency devices necessary for safe decontamination.
. 7. Decontaminate.
8. The Radiation Satety Officer will have to approve the area
Lefore work can resume.
4. Monitor all persons involved in combating the emergency.
10. Prepare a complete history of the aceldent and report to the
Radiation Safaty Cfficer who will in turn report it to the
proper State or Federal regulatory agency.

l
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Figure #10
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